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Objective of the project: 
·The final objective of this project is t o understand the present situation and changes of global surface 
environment. The project consists of the following three parts. The first part is to produce global/local datasets of 
land cover, percent tree cover, snow /ice distribution from satellite data to know the present surface environment. 
The second p art is to ex tract global surface changes by detecting vegetation changes fr om global 20-30 year 
satellite data and by analyzing it with climate d ata. The third part is to analyze detail environmental changes 
considering natural and human factors in Landsat scene scale of the test sites of East Asia. 
Summary of Achievement 
A new calibration method for global time series AVHRR data were developed, and user-friendly global MODIS 
data were published. Global land cover and percent tree cover data were completed and published with reference 
data. New findings were obtained by the analysis of global/continental vegetation changes as well as b y the 
analysis of rice crop and meteorological conditions. 
Details of Achievement 
Achievement 1: Preprocessing of global satellite data 
1-1 Re-calibration ofNOAA/AVHRR over Landt) 
NOAA/NASA Pathfinder AVHRR Land (PAL) is one of popular products for global vegetation monitoring. 
We reconsidered the radiometric re-calibration method of PAL as a function of the days after lunch for each 
spacecraft (NOAA-7, -9, -11, -14). After the re-calibration, it was confirmed that PAL data overestimated NDVI 
value in the period of NOAA-11. 
1-2 Production of global MODIS data of 2003 
User-friendly new global MODIS data observed in 2003 were produced. The source data are MOD43B4 
NBAR, which are 16-day composite, 7-band, 1-km, IO-degree tile data. Cloud pixels in this source MODIS data 
observed in 2003 were removed by temporal interpolation. The cloud free MODIS data were reprojected into a 
latitude/longitude coordinate system, and mosaicked to produce data of five continents (Eurasia, North America, 
South America, Africa, and Oceania) and three island regions. The final MODIS products are available from 
http://v,/\vw.cr.chiba-u.jp/databascGGI.htm (GG-5). 
Achievement 2: Production of global land cover data 
2-1 Global land cover 2), 3) 
A new 1-km global land cover data were produced using the above MODIS 2003 data. Thi~ land cover product 
was produced as a part of Global Mapping project. The product is\called Global Land Cover by National Mapping 
Organizations (GLCNMO). It has 20 land cover classes defined using the Land Cover Classification System 
(LCCS). The overall accuracy with the weight of the mapped area coverage is 72.1 %. The land cover product is 
available from http://w,vw.cr.chiba-u;jp/databaseGGI.htm (GG-6). 
Furthermore, training data used in this project are available from the same site (GG-7), 
and existing regional/national land cover maps used as references in this project are available from (GG-8). 
2-2 Global percent tree cover 4) 
A new 1-km global percent tree cover data were produced using the above MODIS 2003 data. This product 
was produced as a part of Global Mapping project. The global percent tree cover product is available from 
http://www.cr.chiba-u.jp/databaseGGI .htm (GG-9). 
Achievement 3: Findings in global/continental vegetation changes 
3-1 Global vegetation changes by PAL datasets 5), 6) 
Decadal accumulation of Satellite Products such as PAL enables the extraction of inter-annual variation of 
vegetation status over the globe. Changes are explained by both climatic-driven and human-driven factors. 
3-2 Vegetationl changes in Siberian-ecotone 7) 
Long-term satellite observations of Siberian-ecotone between tundra and boreal forest detect increasing trend 
of annual maximum NDVI, which may be the new signal of ecosystem change caused by global warming. 
3-3 Global possible land cover changes by 1981-2000 A VHRR data S) 
Possible land cover changed areas were mapped globally using 1981-2000 A VHRR data from the view point of 
- 13 -
vegetation increase/decrease in time series AVHRR NDVI. 
3-4 Regional differences in a surface temperature/vegetation index (TVX) matrix derived from A VHRR 
data 9) 
The combined analysis of a.surface temperature and vegetation index bot.h derived from NOAA/AVHRR were 
conducted over monsoon Asia. Over the Tibetan Plateau, two unique envelope TVX slopes can be found. The 
reason for two slopes is mainly due to the energy consumption in the melting layer. 
Achievemnt 4: Cloud and precipitation system climatology revealed by TRMM and related space-borne 
sensors to), ll) 
We mainly analyzed a ten years TRMM sensors (PR, TMI, VIRS) to focus on the spatial and seasonal features 
of clouds/precipitation. In the global scale, a half of captured images are covered by clouds. However, regional 
characteristics of cloud/precipitation are larger than amplitude of seasonal cycles in cloud/precip_itation. 
Achievement 5: Analysis of the relationships between meteorological elements and rice crop situation index 
12), 13) 
An analysis of rice crop situation index and meteorological data of 50 years in the past shows that the rice crop 
situation index in the North Japan was affected by the cumulative temperature, and that the index of the 
southward from Tohoku tended to be affected by the sunshine duration. In the EL Nino and the La Nina year, 
except for Hokkaido, the index was affected by the sunshine duration than the cumulative temperature. 
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